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(57)  In  an  apparatus  for  judging  a  hand  movement 
of  an  image,  pixels  where  absolute  values  of 
differences  between  image  data  of  respective 
pixels  of  blocks  of  a  current  frame  and  image 
data  of  representative  point  pixels  of  blocks  of 
an  earlier  frame  read  out  from  a  representative 
point  memory  satisfy  a  predetermined  condition 
are  judged  by  a  condition  judgment  circuit  to 
form  a  frequency  distribution  table  correspond- 
ing  to  the  judged  result  by  a  frequency  distribu- 
tion  table  formation  circuit  to  calculate,  on  the 
basis  of  the  frequency  distribution  table,  the 
number  of  coordinates  having  a  frequency 
value  greater  than  a  predetermined  value  in  the 
vicinity  of  a  coordinate  designated  by  a  motion 
vector  of  an  image  to  judge  the  motion  vector  to 
result  from  a  hand  movement  when  the  calcu- 
lated  value  is  less  than  a  predetermined  value. 
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This  invention  relates  to  an  apparatus  forjudging 
a  hand  movement  of  an  image  and  more  particularly 
to  an  apparatus  for  judging  a  hand  movement  of  an 
image,  which  is  suitable  when  applied  to  a  hand 
movement  processing  of  image. 

Generally,  in  a  video  camera  of  the  handy  type, 
a  hand  movement  at  the  time  of  imaging,  i.e.,  move- 
ment  of  the  camera  appears  as  movement  of  an  im- 
age  (pictorial  image).  As  an  apparatus  for  correcting 
a  hand  movement  of  an  image  which  is  adapted  for 
correcting  a  movement  of  an  image  resulting  from 
such  hand  movement,  e.g.  as  disclosed  in  the  Japa- 
nese  Patent  Application  Laid  Open  No.  166370/1988 
publication,  there  is  proposed  an  apparatus  adapted 
to  detect  a  motion  vector  of  an  image  to  correct  video 
data  stored  in  an  image  memory  on  the  basis  of  this 
motion  vector. 

As  detection  of  a  motion  vector  of  an  image  e.g. 
so  called  a  block  matching  method  is  adopted.  In  the 
detection  of  motion  vector  of  an  image  by  this  block 
matching  method,  a  picture  is  divided  into  a  large 
number  of  areas  (hereinafter  referred  to  as  blocks)  to 
calculate  absolute  values  of  frame  difference  be- 
tween  representative  point  pixels  of  an  earlier  frame 
positioned  at  the  central  portions  of  respective  blocks 
and  image  data  of  respective  pixels  within  blocks  of 
a  current  frame  to  integrate  frame  difference  absolute 
values  of  respective  blocks  every  corresponding  pix- 
els  to  calculate  correlative  integrated  values  to  form 
a  correlative  integrated  value  table  having  coordin- 
ates  corresponding  to  pixel  arrangement  of  one 
block.  Then  a  motion  vector  of  the  entirety  of  a  picture 
is  determined  with  coordinate  values  of  a  minimum 
value  of  the  correlative  integrated  values  in  the  cor- 
relative  integrated  value  table  being  as  a  coordinate 
value  of  the  motion  vector  of  an  image. 

In  the  apparatus  for  correcting  a  hand  movement 
of  an  image,  a  detected  motion  vector  is  converted  to 
a  correction  signal  thus  to  carry  out  correction  to 
move  a  current  or  present  image  by  this  correction 
signal.  The  correction  accuracy  in  such  an  apparatus 
for  correcting  a  hand  movement  of  a  picture  depends 
upon  detection  accuracy  of  a  motion  vector  of  an  im- 
age. 

Meanwhile,  in  the  conventional  detection  of  a 
motion  vector  of  an  image  by  the  block  matching 
method  in  which  a  motion  vector  of  the  entirety  of  a 
picture  is  determined  with  coordinate  values  of  a  mini- 
mum  value  of  a  correlative  integrated  value  in  the  cor- 
relative  integrated  value  table  being  as  a  coordinate 
value  of  the  motion  vector  as  described  above,  a  mo- 
tion  vector  resulting  from  a  hand  movement  of  a  cam- 
era  and  a  motion  vector  resulting  from  a  relative 
movement  of  an  object  take  place  at  the  same  time. 
Accordingly,  it  is  necessary  to  discriminate  between 
the  motion  vector  resulting  from  hand  movement  and 
the  motion  vector  resulting  from  relative  movement  of 
the  object  to  form  a  hand  movement  correction  signal 

only  by  the  motion  vector  resulting  from  hand  move- 
ment.  In  the  case  where  the  motion  vector  resulting 
from  movement  of  the  object  is  erroneously  judged  as 
a  motion  vector  resulting  from  a  hand  movement  to 

5  carry  out  a  hand  movement  correction,  a  background 
image  which  should  be  stationary  would  move  by 
such  hand  movement  correction,  resulting  in  an  un- 
natural  image. 

A  principal  object  of  this  invention  is  to  provide  an 
10  apparatus  forjudging  a  movement  of  the  hand  of  an 

image  which  can  securely  judge  whether  or  not  a  mo- 
tion  vector  of  an  image  is  a  motion  vector  of  an  image 
resulting  from  a  hand  movement  or  a  motion  vector  re- 
sulting  from  a  relative  movement  of  an  object. 

15  Another  object  of  this  invention  is  to  provide  an 
apparatus  for  correcting  a  hand  movement  in  which 
the  above-mentioned  hand  movement  judgment  ap- 
paratus  is  applied,  thereby  making  it  possible  to  carry 
out  a  high  performance  hand  movement  correction  in 

20  a  video  camera  of  the  handy  type,  or  the  like. 
To  achieve  the  above-mentioned  objects  of  this 

invention  in  accordance  with  this  invention  there  is 
provided  an  apparatus  forjudging  a  hand  movement 
of  an  image,  which  comprises:  a  memory  for  storing 

25  values  lk(0,  0)  of  image  data  of  representative  point 
pixels  every  plural  blocks  obtained  by  dividing  an  im- 
age  of  one  frame  comprised  of  an  input  video  signal; 
difference  detection  means  for  detecting  absolute 
values  l{lk-i(0,  0)  -  lk(x  y)}|  of  differences  between 

30  image  data  lk(x,  y)  of  respective  pixels  of  blocks  of  a 
current  frame  and  image  data  lk_  ^0,  0)  of  represen- 
tative  point  pixels  of  blocks  of  an  earlier  frame  read 
out  from  the  memory;  condition  judgment  means  for 
judging  whether  or  not  the  frame  difference  absolute 

35  values  l{lk.  i(0,  0)-lk(0,  0)}|  of  respective  blocks  de- 
tected  by  the  differential  detection  means  satisfy 

the  first  judgment  condition  expressed  below, 
lk.  i(0,  0)  =  lk(0,  0), 

and 
40  the  second  judgment  condition  expressed  be- 

low: 
|{lk.  ,(0,0)  -  lk(x,y)}|  aTh,; 

where  a  threshold  value  of  judgment  is  Thi;  frequency 
distribution  table  formation  means  adapted  for  incre- 

45  menting  a  frequency  f(x,  y)  of  coordinates  corre- 
sponding  to  pixel  arrangement  of  one  block  every  a 
pixel  to  satisfy  the  above  conditions  is  detected  on 
the  basis  of  a  judgment  output  by  the  condition  judg- 
ment  means  to  form  a  frequency  distribution  table; 

so  and  hand  movement  vector  judgment  means  adapted 
to  calculate  the  number  of  coordinates  having  a  fre- 
quency  value  greater  than  a  predetermined  value  of 
a  plurality  of  coordinates  in  the  vicinity  of  a  coordinate 
designated  by  a  motion  vector  of  an  image  with  re- 

55  spect  to  the  frequency  distribution  table  formed  by 
the  frequency  distribution  table  formation  means  to 
judge  the  motion  vector  to  result  from  a  hand  move- 
ment  of  an  image  when  the  calculated  value  is  smaller 
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than  a  predetermined  value. 
In  the  above-mentioned  hand  movement  judg- 

ment  apparatus,  the  hand  movement  vector  judgment 
means  may  be  adapted  forjudging  the  motion  vector 
to  result  from  a  hand  movement  of  an  image  when  an 
average  value  of  frequency  values  of  a  plurality  coor- 
dinates  in  the  vicinity  of  a  coordinate  designated  by  a 
motion  vector  of  an  image  with  respect  to  the  frequen- 
cy  distribution  table  formed  by  the  frequency  distrib- 
ution  table  formation  means. 

In  addition  there  is  provided  an  apparatus  for  im- 
plementing  a  hand  movement  correction  processing 
to  an  input  video  signal,  comprising:  a  motion  vector 
detection  unit  for  storing  for  a  time  period  of  one  field 
into  a  memory,  image  data  lk  (0,0)  of  representative 
point  pixels  every  plural  blocks  obtained  by  dividing 
an  image  of  one  field  comprised  of  an  input  video  sig- 
nal  thus  to  detect  motion  vectors  of  image  on  the  ba- 
sis  of  absolute  values  |  lk_  i(0,0)  -  lk(x,y)  I  of  differenc- 
es  between  lk  (x,  y)  of  the  respective  pixels  of  a  block 
of  a  current  field  and  image  data  lk.  i(0,  0)  of  represen- 
tative  point  pixels  of  an  earlierfield;  a  noise  reduction 
filter  for  reducing  or  eliminating  any  noise  component 
of  the  input  video  signal;  an  hand  movement  judg- 
ment  unit  adapted  for  storing,  for  a  time  period  of  one 
field,  into  a  memory,  image  data  lk(0,  0)  of  represen- 
tative  point  pixels  every  plural  blocks  obtained  by  div- 
iding  an  image  of  one  field  comprised  of  an  input  video 
signal  from  which  a  noise  component  is  reduced  or  elim- 
inated  by  the  noise  reduction  filter  to  judge  whether  or 
not  absolute  values  |lk.  ^0,  0)-lk(xy)|  of  differences  be- 
tween  image  data  lk  (x,  y)  of  respective  pixels  of  blocks 
of  a  current  block  and  image  data  lk_  ,  (0,  0)  of  represen- 
tative  point  pixels  of  blocks  of  an  earlier  field  satisfy 
the  first  judgment  condition  expressed  below 

lk.  i(0,  0)  =  lk(0,  0) 
the  second  judgment  condition  expressed  below 

|{lk.  ,(0,0)  -  lk(x,y)}|  STH, 
to  increment  a  frequency  (x,  y)  of  coordinates  corre- 
sponding  to  a  pixel  arrangement  every  time  a  pixel 
satisfying  the  first  and  second  conditions  is  detected 
to  form  a  frequency  distribution  table,  thus  to  judge  a 
motion  vector  detected  by  the  motion  vector  detection 
unit  to  result  from  a  hand  movement  of  the  image 
when  a  frequency  value  of  a  coordinate  designated  by 
the  motion  vector  is  smaller  than  a  predetermined 
value;  a  correction  quantity  generation  unit  for  form- 
ing  a  hand  movement  correction  signal  of  a  correction 
quantity  corresponding  to  the  motion  vector  which 
has  been  judged  to  result  from  a  hand  movement  of 
the  image  by  the  hand  movement  judgment  unit  and 
a  correction  unit  for  implementing  an  hand  movement 
correction  processing  to  the  input  video  signal  by  the 
hand  movement  correction  signal  delivered  from  the 
correction  quantity  generation  unit. 

Embodiments  of  the  invention  will  now  be  descri- 
bed,  by  way  of  example  only,  with  reference  to  the  ac- 
companging  drawings,  in  which: 

Fig.  1  is  a  block  diagram  showing  an  embodiment 
of  an  apparatus  for  judging  a  hand  movement  of  an 
image. 

Fig.  2  is  a  schematic  diagram  showing  the  state 
5  where  a  picture  is  divided  into  blocks  in  a  motion  vec- 

tor  detection  unit  of  the  apparatus  forjudging  a  hand 
movement  of  an  image  shown  in  Fig.  1. 

Fig.  3  is  a  schematic  diagram  showing  the  struc- 
ture  of  one  block  of  the  picture  divided  into  blocks 

10  shown  in  Fig.  2. 
Fig.  4  is  a  schematic  diagram  for  explaining  the 

axis  in  the  vicinity  of  a  minimum  value  on  a  correlative 
integrated  value  table  used  foran  estimation  process- 
ing  of  a  motion  vector  in  the  motion  vector  detection 

15  unit  of  the  apparatus  forjudging  a  hand  movement  of 
an  image  shown  in  Fig.  1. 

Fig.  5  is  a  schematic  diagram  for  explaining  an 
example  one-dimensional  estimation  of  a  motion  vec- 
tor  in  the  motion  vector  detection  unit  of  the  appara- 

20  tus  forjudging  a  hand  movement  of  an  image  shown 
in  Fig.  1. 

Fig.  6  is  a  flowchart  showing  the  operation  of  the 
apparatus  forjudging  a  hand  movement  of  an  image 
shown  in  Fig.  1. 

25  Fig.  7  is  a  schematic  diagram  showing  a  frequen- 
cy  distribution  in  the  vicinity  of  a  motion  vector  of  the 
frequency  distribution  table  formed  by  the  frequency 
distribution  table  formation  circuit  in  the  apparatus  for 
judging  a  hand  movement  shown  in  Fig.  1  with  re- 

30  spect  to  an  image  to  which  motion  resulting  from  an 
hand  movement  is  given. 

Fig.  8  is  a  schematic  diagram  showing  a  frequen- 
cy  distribution  in  the  vicinity  of  a  motion  vector  of  the 
frequency  distribution  table  formed  by  the  frequency 

35  distribution  table  formation  circuit  in  the  apparatus  for 
judging  a  hand  movement  shown  in  Fig.  1  with  re- 
spect  to  an  image  obtained  by  a  fixed  video  camera. 

Fig.  9  is  a  flowchart  showing  another  example  of 
the  operation  of  the  apparatus  for  judging  a  hand 

40  movement  of  an  image  shown  in  Fig.  1  . 
Fig.  10  is  a  schematic  diagram  showing  the  con- 

figuration  of  a  correction  unit  in  the  apparatus  for 
judging  a  hand  movement  shown  in  Fig.  1. 

Fig.  11  is  a  block  diagram  showing  another  em- 
45  bodiment  of  the  apparatus  for  judging  a  hand  move- 

ment  of  an  image. 
Fig.  12  is  a  schematic  diagram  showing  the  state 

where  a  picture  is  divided  into  blocks  in  a  motion  vec- 
tor  detection  unit  of  the  apparatus  forjudging  a  hand 

so  movement  of  an  image  shown  in  Fig.  11  . 
Fig.  1  3  is  a  schematic  diagram  showing  the  struc- 

ture  of  one  block  of  a  picture  divided  into  blocks 
shown  in  Fig.  12. 

Fig.  14  is  a  schematic  diagram  showing  occur- 
55  rence  circumstances  of  motion  vectors  resulting  from 

a  hand  movement. 
Fig.  15  is  a  schematic  diagram  showing  occur- 

rence  circumstances  of  motion  vectors  resulting  from 
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a  relative  movement  of  an  object. 
Fig.  16  is  a  schematic  diagram  used  for  explana- 

tion  of  the  principle  of  judgment  of  a  motion  vector  due 
to  a  hand  movement  and  a  motion  vector  due  to  a  rel- 
ative  movement  of  an  object. 

Fig.  17  is  a  schematic  diagram  showing  the  con- 
figuration  of  a  correction  unit  in  the  apparatus  for 
judging  a  hand  movement  shown  in  Fig.  11. 

An  apparatus  forjudging  a  hand  movement  of  an 
image  according  to  this  embodiment  is  constructed 
as  shown  in  Fig.  1  ,  for  example. 

In  the  unit  40  forjudging  a  hand  movement  of  an 
image  shown  in  Fig.  1,  the  technique  is  applied  to  a 
hand  movement  correction  apparatus  for  correcting 
motion  of  an  image  due  to  a  hand  movement  in  a  vid- 
eo  camera  of  the  handy  type.  The  hand  movement 
judgment  unit  40  constitutes  a  hand  movement  cor- 
rection  apparatus  together  with  a  unit  10  for  detecting 
a  motion  vector  of  an  image,  a  correction  quantity 
generator  20,  and  a  correction  unit  30. 

In  Fig.  1,  an  input  video  data  provided  by  digitizing 
a  video  signal  obtained  as  an  image  pickup  output  by 
an  imaging  unit  (not  shown)  of  the  video  camera  is  de- 
livered  to  a  signal  input  terminal  1. 

In  this  hand  movement  correction  apparatus,  the 
above-mentioned  motion  vector  detection  unit  10 
comprises  a  representative  point  memory  11  and  a 
subtracter  12  which  are  supplied  with  the  input  video 
data  through  the  signal  input  terminal  1  ,  a  correlative 
integrated  value  table  formation  circuit  13  supplied 
with  subtraction  output  data  by  the  subtracter  12  and 
a  motion  vector  estimation  circuit  14  supplied  with 
correlative  integrated  value  data  of  the  correlative  in- 
tegrated  value  table  formed  by  the  correlative  inte- 
grated  value  formation  circuit  13. 

The  representative  point  memory  11  in  the  mo- 
tion  vector  detection  unit  10  stores  values  of  image 
data  of  representative  point  pixels  every  plural  blocks 
obtained  by  dividing  an  image  of  one  frame  com  prised 
of  the  input  video  data.  In  actual  terms,  as  shown  in 
Fig.  2  for  example,  a  picture  of  one  frame  is  divided 
into  blocks  having  m  pixels  x  n  lines  to  assume  pixels 
at  central  points  of  respective  blocks  as  representa- 
tive  points  as  shown  in  Fig.  3  to  store  image  data  of 
respective  representative  point  pixels  into  the  repre- 
sentative  point  memory  11  for  a  time  period  of  one 
frame.  It  is  to  be  noted  that  the  above-mentioned  rep- 
resentative  points  are  uniformly  scattered  ordistribut- 
ed.  Image  data  of  respective  representative  point  pix- 
els  earlier  by  one  frame  which  are  read  out  from  the 
representative  point  memory  11  are  delivered  to  the 
subtracter  12. 

The  subtracter  12  detects  an  absolute  value  of  a 
difference  i.e.,  a  difference  between  frames  between 
image  data  of  respective  m  x  n  pixels  every  block  and 
image  data  of  representative  point  pixels  of  a  corre- 
sponding  block  in  an  earlier  frame  which  are  read 
from  the  representative  point  memory  1  1  with  respect 

to  input  video  data  delivered  through  the  signal  input 
terminal  i.e.,  image  data  of  a  current  frame.  The  frame 
difference  absolute  value  obtained  as  subtraction 
output  data  by  the  subtracter  12  is  delivered  to  the 

5  correlative  integrated  value  table  formation  circuit  1  3. 
The  correlative  integrated  value  table  formation 

circuit  13  integrates  frame  difference  absolute  values 
of  respective  blocks  obtained  by  the  subtracter  12 
over  one  frame  period  every  corresponding  pixels 

10  thus  to  form  a  correlative  integrated  value  table  hav- 
ing  mx  n  integer  coordinates  corresponding  to  a  pixel 
arrangement  of  one  block.  The  correlative  integrated 
value  table  formed  by  the  correlative  integrated  value 
table  formation  circuit  13  indicates  a  distribution  of  in- 

15  tegrated  values  of  m  x  n  frame  difference  absolute 
values,  i.e.,  correlative  integrated  values.  In  this  dis- 
tribution,  a  correlation  integrated  value  at  the  coor- 
dinates  where  the  frame  correlation  is  the  highest 
serves  as  a  minimum  value.  Then  m  x  n  correlative 

20  integrated  values  of  the  correlative  integrated  value 
table  formed  by  the  correlative  integrated  value  table 
formation  circuit  1  3  are  delivered  to  the  motion  vector 
estimation  circuit  14. 

The  motion  vector  estimation  circuit  14  detects 
25  coordinates  of  a  minimum  value  of  the  correlative  in- 

tegrated  values  of  the  correlative  integrated  value  ta- 
ble  formed  by  the  correlative  integrated  value  table 
formation  circuit  13  to  calculate  coordinates  obtained 
by  proportionally  dividing  a  distance  between  pixels 

30  corresponding  to  the  distance  between  peripheral  co- 
ordinates  with  a  correlative  integrated  value  at  the 
peripheral  coordinate  where  the  coordinates  of  the 
minimum  value  are  positioned  at  the  center  being  as 
a  proportion  factor  to  estimate  a  motion  vector  of  an 

35  image  on  the  basis  of  the  above  coordinates. 
Here,  the  estimation  processing  of  a  motion  vec- 

tor  of  an  image  in  the  motion  vector  estimation  circuit 
14  can  be  carried  out  in  a  two-dimensional  separable 
manner  by  using  four  axes  S2,  S3  and  S4  passing 

40  through  two  coordinates  of  a  coordinate  P(x,  y)  of  a 
minimum  value  of  the  correlative  integrated  value 
and  eight  coordinates  P(x+1,  y),  P(x+1  ,  y+1)  P(x,  y+1) 
P(x-1,  y+1)  P(x-1,  y),  P(x-1,  y-1),  P(x,  y-1)  and  P(x+1, 
y-1)  in  the  vicinity  thereof,  as  shown  in  Fig.  4,  for  ex- 

45  ample. 
The  motion  vector  estimation  circuit  14  detects  a 

coordinate  of  a  minimum  value  of  correlative  integrat- 
ed  values  with  respect  to  the  correlative  integrated 
value  table  formed  by  the  correlative  integrated  value 

so  table  formation  circuit  13  to  carry  out  an  estimation 
processing  of  the  coordinate  of  the  minimum  values 
with  respect  to  the  above-mentioned  four  axes  Si,  S2, 
S3  and  S4  to  synthesize  estimated  coordinates  of  re- 
spective  axes  Sn,  S2,  S3  and  S4  to  calculate  a  two-di- 

55  mensional  coordinate  value  to  determine  a  motion 
vector  of  an  image  from  the  two-dimensional  coordin- 
ate  value. 

The  motion  vector  estimation  circuit  14  delivers, 

4 
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to  the  apparatus  forjudging  an  hand  movement  the 
coordinate  of  the  minimum  value  of  the  correlative  in- 
tegrated  values  indicated  by  the  integer  coordinate 
values  of  the  correlative  integrated  value  table  as  a 
motion  vector  of  an  image. 

When  it  is  now  assumed  that  the  correlative  in- 
tegrated  value  of  the  coordinate  P(x,  y)  in  the  center 
as  shown  in  Fig.  5,  e.g.  in  the  axis  Si  is  a  minimum 
value,  and  that  there  exist  differences  a  and  b  be- 
tween  correlation  integrated  values  of  adjacent  coor- 
dinates  P(x+1,  y)  and  P(x-1,  y)  and  the  above- 
mentioned  minimum  correlation  integrated  value, 
one-dimensional  estimation  of  the  coordinate  of  the 
minimum  value  with  respect  to  a  certain  axis  is  car- 
ried  out  by  calculating  a  coordinate  P(X,  Y)  propor- 
tionally  dividing  the  length  L  between  adjacent  coor- 
dinates  at  a  ratio  of  a/(a+b)  to  b/(a+b).  Thus,  the  mini- 
mum  value  coordinate  can  be  calculated  at  a  resolu- 
tion  finer  than  those  of  the  integer  coordinate  values 
of  the  correlative  integrated  value  table.  It  is  to  be  not- 
ed  that  estimation  corresponding  to  changes  in  re- 
spective  correlative  integrated  values  of  the  adjacent 
coordinates  P(x+1  ,  y),  P(x-1  ,  y)  by  varying  weights  a, 
P  of  a  proportional  coefficient  for  proportionally  div- 
iding  the  length  L  between  adjacent  coordinates  as  in- 
dicated  by  aa/(a+b):p-b/(a+b). 

The  image  motion  vector  detection  unit  10  thus 
constructed  detects  a  coordinate  of  a  minimum  value 
of  correlative  integrated  values  of  the  correlative  in- 
tegrated  value  table  formed  by  the  correlative  inte- 
grated  value  formation  circuit  13  to  thereby  obtain  an 
integer  coordinate  value  to  calculate  a  coordinate  pro- 
portionally  dividing  the  distance  between  pixels  cor- 
responding  to  the  distance  between  peripheral  coor- 
dinates  with  a  correlative  integrated  value  at  the  per- 
ipheral  coordinate  where  the  above-mentioned  coor- 
dinate  is  positioned  at  the  central  portion  being  as  a 
proportion  coefficient  thereby  making  it  possible  to 
provide  an  integer  coordinate  value.  Since  a  motion 
vector  of  an  image  is  estimated  on  the  basis  of  this 
coordinate,  it  is  possible  to  detect  the  motion  vector 
with  a  high  accuracy. 

The  motion  vector  detected  by  the  motion  vector 
detection  unit  10  is  delivered  to  the  correction  quan- 
tity  generation  unit  30. 

In  the  hand  movement  correction  apparatus,  the 
hand  movement  judgment  unit  40  comprises  a  repre- 
sentative  point  memory  41  and  a  subtracter  42  sup- 
plied  with  the  input  video  data  through  the  signal  in- 
put  terminal  1,  a  condition  judgment  circuit  43  sup- 
plied  with  subtraction  output  data  by  the  subtracter 
42,  a  frequency  distribution  table  formation  unit  44  for 
forming  a  frequency  distribution  table  on  the  basis  of 
a  judgment  output  by  the  condition  judgment  circuit 
43,  and  a  hand  movement  judgment  circuit  46  adapt- 
ed  to  carry  out  on  the  basis  of  a  frequency  value  of 
the  frequency  distribution  table  formed  by  the  fre- 
quency  table  formation  circuit  44,  a  judgment  proc- 

essing  as  to  whether  or  not  a  motion  vector  detected 
by  the  motion  vector  detection  unit  1  0  is  a  motion  vec- 
tor  of  an  image  due  to  an  hand  movement. 

In  the  hand  movement  judgment  unit  40,  the  rep- 
5  resentative  point  memory  41  stores,  for  a  time  period 

of  one  frame,  in  the  same  manner  as  in  the  represen- 
tative  point  memory  11  in  the  above-described  hand 
movement  vector  detection  unit  10,  the  value  lk(0,  0) 
of  image  data  of  representative  point  pixels  every  plu- 

10  ral  blocks  obtained  by  dividing  an  image  of  one  frame 
comprised  of  the  input  video  data.  Image  data  of  re- 
spective  representative  point  pixels  earlier  by  one 
frame  which  are  read  out  from  the  representative 
point  memory  41  are  delivered  to  the  subtracter  42. 

15  The  subtracter  42  detects  an  absolute  value  of  a 
difference  I  {lk_  ,(0,  0)  -  lk(x  y)}  I  between  image  data 
lk(x,  y)  of  m  x  n  pixels  every  block  and  image  data  lk_ 
,(0,  0)  of  a  representative  point  pixel  of  a  correspond- 
ing  block  in  an  earlier  frame  read  out  from  the  repre- 

20  sentative  point  memory  41,  i.e.  an  absolute  value  of 
a  difference  between  frames.  The  frame  difference 
absolute  value  data  obtained  as  subtraction  output 
data  by  the  subtracter  42  is  delivered  to  the  condition 
judgment  circuit  43. 

25  The  condition  judgment  circuit  43  judges  whether 
or  not  the  frame  difference  absolute  value  of  each 
block  detected  by  the  subtracter  42  satisfies  the  first 
judgment  condition  expressed  below, 

lk.  ,(0,  0)  =  lk(0,  0) 
30  ,and  the  second  judgment  condition  expressed  be- 

low 
|{lk.  ,(0,0)  -  U(x,y)}|aTh, 

where  Th|  is  a  threshold  value  forjudging  presence  or 
absence  of  a  level  difference  in  a  space.  A  judgment 

35  output  by  the  condition  judgment  circuit  43  is  deliv- 
ered  to  the  frequency  distribution  table  formation  cir- 
cuit  44. 

The  frequency  distribution  formation  circuit  44  in- 
cludes  a  memory  table  45  having  coordinates  corre- 

40  sponding  toa  pixel  arrangement  of  one  block  to  incre- 
ment,  on  the  basis  of  the  judgment  output  by  the  con- 
dition  judgment  circuit  43,  a  frequency  f(x,  y)  of  a  cor- 
responding  coordinate  every  time  a  pixel  satisfying 
the  above-mentioned  first  and  second  conditions  is 

45  detected,  thus  to  form  a  frequency  distribution  table 
in  the  memory  table  45.  Frequency  values  of  the  fre- 
quency  distribution  table  formed  in  the  memory  table 
45  by  the  frequency  distribution  table  formation  cir- 
cuit  44  is  delivered  to  the  hand  movement  vector  judg- 

50  ment  circuit  46. 
The  hand  movement  vector  judgment  circuit  46 

reads  out,  from  the  memory  table  45  of  the  frequency 
distribution  table  formation  circuit  44,  at  step  3,  fre- 
quency  values  of  a  plurality  of  coordinates  in  the  vi- 

55  cinity  of  the  coordinate  P(x,  y)  designated  by  the  mo- 
tion  vectorVt  of  an  image  detected  bythe  motion  vec- 
tor  detection  unit  10  at  step  2  with  respect  to  the  fre- 
quency  distribution  table  formed  by  the  frequency 

5 
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distribution  table  formation  circuit  44  at  step  1  as 
shown  in  the  flowchart  of  Fig.  6.  After  the  number  of 
coordinates  N[PjjSLth]  having  a  frequency  value 
greater  than  a  predetermined  value  l_th  of  a  plurality 
of  coordinates  in  the  vicinity  of  the  coordinate  P(x,  y) 
of  the  motion  vector  Vt  read  out  at  the  step  3  is  cal- 
culated  at  step  4,  judgment  processing  as  to  whether 
or  not  the  number  N  [Pg l̂-thl  is  smaller  than  a  prede- 
termined  value  Th|  is  carried  out  at  step  5.  In  the  case 
where  the  judgment  result  at  the  step  5  is  "YES",  i.e., 
the  number  N  [Pirĵ Lth]  is  smaller  than  the  predeter- 
mined  value  Th|,  a  judgment  output  indicating  that  the 
motion  vector  Vt  results  from  an  unintentional  hand 
movement  of  an  image  is  delivered  to  the  correction 
quantity  generation  unit  30.  In  contrast,  in  the  case 
where  the  judgment  result  at  the  step  5  is  "NO"  i.e.  the 
number  N  [Pirĵ Lth]  is  greater  than  the  predetermined 
value  Th|  a  judgment  output  indicating  that  the  motion 
vector  Vt  does  not  result  from  a  hand  movement  of  an 
image  is  delivered  to  the  correction  quantity  genera- 
tion  unit  30. 

At  a  plurality  of  coordinates  in  the  vicinity  of  the 
coordinate  P(x,  y)  designated  by  the  motion  vector  Vt 
of  an  image  detected  by  the  motion  vector  detection 
unit  10,  in  the  case  of  an  image  to  which  motion  re- 
sulting  from  to  an  hand  movement  is  given  as  an  ex- 
ample  of  frequency  values  of  respective  coordinates 
in  the  vicinity  of  the  coordinate  P(-6,  3)  of  the  motion 
vectorVtof  the  frequency  distribution  table  formed  by 
the  frequency  distribution  table  formation  circuit  44  is 
shown  in  Fig.  7,  since  the  frame  difference  absolute 
values  |  {lk_  ,(0,  0)  -  lk(x,  y)}  I  of  respective  blocks  de- 
tected  by  the  subtracter  42  becomes  small,  respec- 
tive  frequency  values  also  become  small,  so  its  spa- 
tial  average  value  At  becomes  small.  In  the  frequency 
distribution  table  of  an  image  to  which  motion  result- 
ing  from  a  hand  movement  is  given  shown  in  Fig.  7, 
at  the  coordinate  P(-6  3)  designated  by  the  motion 
vector  Vt  of  an  image  and  eight  coordinates  in  the  vi- 
cinity  thereof  (the  portion  within  a  frame  indicated  by 
broken  lines  of  Fig.  7),  when  the  predetermined  value 
Lth  used  for  judgment  at  the  step  5  is  assumed  to  be 
"6"  the  number  N  of  coordinates  [Pj,ĵ Kth]  of  frequency 
values  above  the  predetermined  value  Lth=6  is  zero. 
Further,  at  the  coordinate  P(-6,  3)  and  sixteen  coor- 
dinates  in  the  vicinity  thereof  (the  portion  within  the 
frame  indicated  by  solid  line  of  Fig.  7),  when  the  pre- 
determined  value  L;h  used  for  judgment  at  the  step  5 
is  assumed  to  be  "9",  the  number  N  of  coordinates 
[Piĵ Lt,,]  of  frequency  values  above  the  predeter- 
mined  value  Lth=9  is  two. 

On  the  contrary,  in  the  case  of  an  image  obtained 
by  a  fixed  video  camera,  as  an  example  of  frequency 
values  of  respective  coordinates  in  the  vicinity  of  the 
coordinate  P(1,  1)  of  the  motion  vector  Vt  of  the  fre- 
quency  distribution  table  formed  by  the  frequency  dis- 
tribution  table  formation  circuit  44  is  as  shown  in  Fig. 
8,  a  pixel  having  frame  difference  absolute  values 

I  {lk_  ,(0,  0)  -  lk(x,  y)}  |  great  to  some  extent  is  detected. 
Respective  frequency  values  become  large  and  its 
spatial  average  value  At  becomes  large.  In  the  fre- 
quency  distribution  table  of  an  image  obtained  by  a 

5  fixed  video  camera  shown  in  Fig.  8,  at  the  coordinate 
P(1,  1)  designated  by  the  motion  vectorVt  of  an  image 
and  eight  coordinates  in  the  vicinity  thereof  (the  por- 
tion  within  the  frame  indicated  by  broken  lines  of  Fig. 
8),  when  the  predetermined  value  Lth  used  for  judg- 

10  ment  at  the  step  5  is  assumed  to  be  "6",  the  number 
N  of  coordinates  [Py^Lth]  of  frequency  values  above 
the  predetermined  value  Lth=6  is  five.  Further,  at  the 
coordinate  P(1,  1)  and  sixteen  coordinates  in  the  vi- 
cinity  thereof  (the  portion  within  the  frame  indicated 

15  by  solid  lines  of  Fig.  7),  when  the  predetermined  value 
Lth  used  for  judgment  at  the  step  5  is  assumed  to  be 
"9",  the  number  N  of  coordinates  [P^l-thl  of  frequen- 
cy  values  above  the  predetermined  value  Lth=9  is 
twelve. 

20  The  frequency  value  of  the  coordinate  P(-6,  3) 
designated  by  the  motion  vector  Vt  of  an  image  in  the 
frequency  distribution  table  of  an  image  to  which  mo- 
tion  resulting  from  a  hand  movement  is  given  shown 
in  Fig.  7  is  "3".  Further  the  frequency  value  of  the  co- 

25  ordinate  P(1  ,  1)  designated  by  the  motion  vector  Vt  of 
an  image  in  the  frequency  distribution  table  of  an  im- 
age  obtained  by  the  fixed  video  camera  shown  in  Fig. 
8  is  also  "3".  Only  by  the  frequency  value  of  the  co- 
ordinate  P(x,  y)  designated  by  the  motion  vector  Vt 

30  detected  by  the  motion  vector  detection  unit  10  it  is 
impossible  to  judge  whether  or  not  the  motion  vector 
Vt  results  from  a  hand  movement.  However  since 
there  exist  differences  as  described  above  in  the 
number  N  of  coordinates  [Pŷ Lth]  obtained  by  allow- 

35  ing  respective  frequency  values  at  eight  coordinates 
or  sixteen  coordinates  in  the  vicinity  of  the  coordinate 
P(x,  y)  designated  by  the  motion  vector  Vt  to  undergo 
threshold-judgment  by  the  predetermined  value  l_th, 
such  numeric  value  N  [Pŷ Lthl  is  used,  thereby  mak- 

40  ing  it  possible  to  securely  judge  whether  the  motion 
vector  Vt  of  image  is  a  motion  vector  of  an  image  re- 
sulting  from  an  hand  movement,  or  a  motion  vector  re- 
sulting  from  a  movement  of  an  object. 

As  stated  above,  an  approach  is  employed  to  cal- 
45  culate  the  number  N  of  coordinates  [P,,fi  Lth]  having 

a  frequency  value  greater  than  the  predetermined 
value  Lth  of  a  plurality  of  coordinates  in  the  vicinity  of 
the  coordinate  P(x,  y)  designated  by  the  motion  vec- 
tor  Vt  of  image  detected  by  the  motion  vector  detec- 

50  tion  unit  10  to  judge  the  motion  vector  to  result  from 
an  hand  movement  of  an  image  when  the  calculated 
value  N  [P^l-thl  is  smaller  than  a  predetermined  val- 
ue,  thereby  making  it  possible  to  securely  judge 
whether  the  motion  vector  Vt  of  image  is  a  motion 

55  vector  of  image  resulting  from  a  hand  movement  or  a 
motion  vector  resulting  from  a  relative  movement  of 
an  object. 

When  a  judgment  output  indicating  that  the  mo- 

6 



11 EP  0  538  042  A2 12 

tion  vector  Vt  detected  by  the  motion  vector  detection 
unit  10  results  from  a  hand  movement  is  delivered 
from  the  hand  movement  vector  judgment  device  40 
to  the  correction  quantity  generator20,  this  generator 
20  assumes  the  motion  vector  Vt'  detected  by  the  mo- 
tion  vector  detection  unit  10  at  the  step  6  in  the  flow- 
chart  of  Fig.  6  to  bean  hand  movement  vector  to  form 
a  hand  movement  correction  signal  to  deliver  this 
hand  movement  correction  signal  to  the  correction 
unit  30.  Further,  when  a  judgment  output  indicating 
that  the  motion  vector  Vt  detected  by  the  motion  vec- 
tor  detection  unit  10  does  not  result  from  a  hand 
movement  of  an  image  is  delivered  from  the  hand 
movement  vector  judgment  device  40  to  the  correc- 
tion  quantity  generator  20,  this  generator  allows  the 
hand  movement  vector  to  be  [0,  0]  at  step  7  in  the 
flowchart  of  Fig.  6  to  form  a  hand  movement  correc- 
tion  signal  to  deliver  this  hand  movement  correction 
signal  to  the  correction  unit  30. 

Another  embodiment  of  the  operation  of  the  hand 
movement  vector  judgment  circuit  46  will  now  be  de- 
scribed  with  reference  to  the  flowchart  of  Fig.  9. 

The  hand  movement  vector  judgment  circuit  46 
reads  out,  from  the  memory  table  45  of  the  frequency 
distribution  table  formation  circuit  44,  at  step  3,  fre- 
quency  values  of  a  plurality  of  coordinates  in  the  vi- 
cinity  of  the  coordinate  P(x,  y)  designated  by  the  mo- 
tion  vectorVt  of  an  image  detected  bythe  motion  vec- 
tor  detection  unit  1  0  at  step  2  with  respect  to  the  fre- 
quency  distribution  table  formed  by  the  frequency  dis- 
tribution  table  formation  circuit  44  at  step  1,  as  shown 
in  the  flowchart  of  Fig.  9.  After  an  average  value  At  of 
frequency  values  of  a  plurality  of  coordinates  in  the  vi- 
cinity  of  the  coordinate  P(x,  y)  of  the  motion  vector  Vt 
read  out  at  the  step  3  is  calculated  at  step  4,  judgment 
processing  as  to  whether  or  not  this  average  value  At 
is  smaller  than  a  predetermined  value  ThA  is  carried 
out  at  step  5.  In  the  case  where  the  judgment  result 
at  the  step  5  is  "YES",  i.e.  the  average  value  At  is 
smaller  than  the  predetermined  value  ThA,  a  judg- 
ment  output  indicating  that  the  motion  vector  Vt  re- 
sults  from  a  hand  movement  of  an  image  is  delivered 
to  the  correction  quantity  generator  30.  In  contrast,  in 
the  case  where  the  judgment  result  at  the  step  5  is 
"NO",  i.e.,  the  average  value  At  is  greater  than  the 
predetermined  value  ThA,  a  judgment  output  indicat- 
ing  that  the  motion  vector  Vt  does  not  result  from  an 
hand  movement  of  an  image  is  delivered  to  the  cor- 
rection  quantity  generator  30. 

At  a  plurality  of  coordinates  in  the  vicinity  of  the 
coordinate  P(x,  y)designated  by  the  motion  vector  Vt 
of  an  image  detected  by  the  motion  vector  detection 
unit  10  in  the  case  of  an  image  to  which  motion  result- 
ing  from  a  hand  movement  is  given,  as  an  example  of 
frequency  values  of  respective  coordinates  in  the  vi- 
cinity  of  the  coordinate  P(-6,  3)  of  the  motion  vector 
Vt  of  the  frequency  distribution  table  formed  by  the 
frequency  distribution  table  formation  circuit  44  is  as 

shown  in  Fig.  7,  since  the  frame  difference  absolute 
values  |  {lk_  ,(0,  0)  -  lk(x,  y)}  I  of  respective  blocks  de- 
tected  by  the  subtracter  42  become  small  respective 
frequency  values  also  become  small,  so  its  spatial 

5  average  value  At  becomes  small.  In  the  frequency  dis- 
tribution  table  of  an  image  to  which  motion  resulting 
from  a  hand  movement  is  given  shown  in  Fig.  7,  the 
sum  total  SUM  of  respective  frequency  values  at  the 
coordinate  P(-6,  3)  designated  by  the  motion  vector 

10  Vt  of  an  image  and  eight  coordinates  in  the  vicinity 
thereof  (the  portion  within  a  frame  indicated  by  brok- 
en  lines  of  Fig.  7),  is  "25,  and  its  spatial  average  value 
At  is  "3.13".  Further,  the  sum  total  SUM  of  respective 
frequency  values  at  the  coordinate  P(-6,  3)  and  six- 

15  teen  coordinates  in  the  vicinity  thereof  (the  portion 
within  the  frame  indicated  by  solid  line  of  Fig.  7),  and 
its  spatial  average  value  At  is  "4.38". 

On  the  contrary  in  the  case  of  an  image  obtained 
by  a  fixed  video  camera,  as  an  example  of  frequency 

20  values  of  respective  coordinates  in  the  vicinity  of  the 
coordinate  P(1  ,  1)  of  the  motion  vector  Vt  of  the  fre- 
quency  distribution  table  formed  by  the  frequency 
distribution  table  formation  circuit  44  is  as  shown  in 
Fig.  8,  pixels  having  frame  difference  absolute  value 

25  |  {lk_  ,(0,  0)  -  lk(x  y)}  |  greatly  to  some  extent  are  de- 
tected.  Respective  frequency  values  become  large 
and  its  spatial  average  value  At  also  becomes  large. 
In  the  frequency  distribution  table  of  an  image  ob- 
tained  by  the  fixed  video  camera  shown  in  Fig.  8,  the 

30  sum  total  SUM  of  respective  frequency  values  at  the 
coordinate  P(1  ,  1)  designated  by  the  motion  vector  Vt 
of  image  and  eight  coordinates  in  the  vicinity  thereof 
(the  portion  within  the  frame  indicated  by  broken 
lines  of  Fig.  8)  is  equal  to  "50",  and  its  spatial  average 

35  value  At  is  equal  to  "6.25"  (the  portion  within  the 
frame  indicated  by  solid  lines  of  Fig.  8).  Further,  the 
sum  total  SUM  of  respective  frequency  values  at  the 
coordinate  P(1,  1)  and  sixteen  coordinates  in  the  vi- 
cinity  thereof  is  equal  to  "230",  and  its  spatial  average 

40  value  At  is  equal  to  "9.58". 
The  frequency  value  of  the  coordinate  P(-6,  3) 

designated  bythe  motion  vector  Vt  of  image  in  the  fre- 
quency  distribution  table  of  image  to  which  motion  re- 
sulting  from  hand  movement  is  given  shown  in  Fig.  7 

45  is  equal  to  "3",  and  the  frequency  value  of  the  coor- 
dinate  P(1,  1)  designated  by  the  motion  vector  Vt  of 
image  in  the  frequency  distribution  table  of  an  image 
obtained  by  the  fixed  video  camera  shown  in  Fig.  8  is 
also  equal  to  "3".  Only  by  the  frequency  value  of  the 

so  coordinate  P(x,  y)  designated  by  the  motion  vector  Vt 
detected  by  the  motion  vector  detection  unit  10,  it  is 
impossible  to  judge  whether  or  not  the  motion  vector 
Vt  results  from  a  hand  movement.  However,  since 
there  clearly  exist  differences  as  described  above  in 

55  the  spatial  average  value  At  of  respective  frequency 
values  at  eight  coordinates  in  the  vicinity  of  the  coor- 
dinate  P(x,  y)  designated  by  the  motion  vector  Vt  of 
image  or  sixteen  coordinates  in  the  vicinity  thereof 

7 
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this  spatial  average  value  At  is  used  thereby  making 
it  possible  to  securely  judge  whether  or  not  the  motion 
vector  Vt  of  image  is  a  motion  vector  of  an  image  due 
to  a  movement  of  the  hands  or  a  motion  vector  due 
to  a  relative  movement  of  an  object. 

As  stated  above,  an  approach  is  employed  to  cal- 
culate  a  spatial  average  value  At  of  frequency  values 
of  a  plurality  of  coordinates  in  the  vicinity  of  the  coor- 
dinate  P(x,  y)  designated  by  the  motion  vector  Vt  of 
image  detected  bythe  motion  vector  detection  unit  10 
to  judge  the  motion  vector  Vt  to  result  from  a  hand 
movement  of  image  when  the  spatial  average  value 
At  is  smaller  than  the  predetermined  value  ThA,  there- 
by  making  it  possible  to  securely  judge  whether  or  not 
the  motion  vector  Vt  of  image  is  a  motion  vector  of  an 
image  resulting  from  a  hand  movement,  or  a  motion 
vector  resulting  from  a  relative  movement  of  an  ob- 
ject.  Further  since  the  frame  difference  absolute  val- 
ue  correlate  to  an  activity  in  a  space  of  an  image  i.e., 
whether  or  nota  large  number  of  edges  existthere  re- 
sults  an  increased  reliability  in  the  hand  movement 
judgment  by  the  spatial  average  value  At  of  frequency 
values  in  the  vicinity  of  the  coordinate  P(x,  y)  of  the 
motion  vector  Vt. 

When  a  judgment  output  indicating  that  the  mo- 
tion  vector  Vt  detected  by  the  motion  vector  detection 
unit  10  results  from  a  hand  movement  of  an  image  is 
delivered  from  the  hand  movement  vector  judgment 
device  40  to  the  correction  quantity  generator  20,  this 
generator  20  considers  the  motion  vector  Vt'  detected 
by  the  motion  vector  detection  unit  10  at  the  step  6 
of  the  flowchart  of  Fig.  6  as  a  hand  movement  vector 
to  form  a  hand  movement  correction  signal  to  deliver 
this  hand  movement  correction  signal  to  the  correc- 
tion  unit  30.  Further,  when  a  judgment  output  indicat- 
ing  that  the  motion  vector  Vt  detected  by  the  motion 
vector  detection  unit  10  does  not  result  from  an  hand 
movement  of  an  image  is  delivered  from  the  hand 
movement  vector  judgment  device  40  to  the  correc- 
tion  quantity  generator  20,  this  generator  20  allows 
the  hand  movement  vector  to  be  [0,  0]  at  step  7  in  the 
flowchart  of  Fig.  6  to  form  a  hand  movement  correc- 
tion  signal  to  deliver  this  hand  movement  correction 
signal  to  the  correction  unit  30. 

Further,  the  correction  unit  30  comprises,  as 
shown  in  Fig.  10,  for  example,  an  address  control  cir- 
cuit  31  and  a  select  signal  generator  42  which  are  sup- 
plied  with  a  hand  movement  correction  signal  from 
the  correction  quantity  generator20,  a  frame  memory 
33  and  a  peripheral  memory  34  in  which  a 
write/readout  operation  of  data  is  carried  out  in  accor- 
dance  with  an  address  signal  delivered  from  the  ad- 
dress  control  circuit  31,  and  a  selector  35  for  selec- 
tively  outputting  video  data  read  out  from  the  frame 
memory  33  and  the  peripheral  memory  34  in  accor- 
dance  with  a  select  signal  delivered  from  the  select 
signal  generator  32. 

Into  the  frame  memory  32,  input  video  data  deliv- 

ered  through  the  signal  input  terminal  1  are  written  in 
sequence.  The  readout  address  of  the  frame  memory 
32  is  controlled  in  dependency  upon  the  hand  move- 
ment  vector  by  the  hand  movement  correction  signal. 

5  Thus,  video  data  in  which  input  video  data  of  one 
frame  is  moved  in  dependency  upon  the  hand  move- 
ment  vector  is  provided  from  the  frame  memory  32. 
The  video  data  read  out  from  the  frame  memory  32 
and  peripheral  video  data  read  outfrom  the  peripheral 

10  memory  33  are  synthesized  by  selection  by  the  se- 
lector  35.  The  data  thus  synthesized  is  outputted  from 
the  signal  output  terminal  2  as  video  data  which  has 
undergone  hand  movement  processing. 

It  is  to  be  noted  that  video  data  at  the  peripheral 
15  potion  corresponding  to  the  correction  range  of  an 

image  by  video  data  which  has  undergone  hand 
movement  correction  processing,  outputted  through 
the  selector  35,  are  written  in  sequence  into  the  per- 
ipheral  memory  33  as  peripheral  data. 

20  Since  a  motion  vector  of  an  image  can  be  detect- 
ed  with  high  accuracy  by  the  motion  vector  detection 
unit  10  as  described  above,  in  a  hand  movement  cor- 
rection  device  adapted  for  carrying  out  a  hand  move- 
ment  correction  on  the  basis  of  this  motion  vector,  a 

25  high  hand  movement  correction  accuracy  can  be  en- 
sured  and  a  natural  image  output  can  be  provided. 

As  is  clear  from  the  foregoing  description  an  ap- 
paratus  for  judging  a  hand  movement  of  an  image 
stores  into  the  memory,  values  lk(0,  0)  of  image  data 

30  of  representative  point  pixels  every  plural  blocks  ob- 
tained  by  dividing  an  image  of  one  frame  comprised 
of  input  video  to  judge  by  condition  judgment  means 
whet  her  or  not  an  absolute  value  I  {lk_  ,(0,  0)-  lk(x,  y)}  I 
of  a  difference  between  image  data  lk(x,  y)  of  respec- 

35  tive  pixels  of  a  block  of  a  current  frame  and  image 
data  lk.  i(0,  0)  of  representative  point  pixels  of  the 
block  earlier  by  one  frame  read  out  from  the  memory, 
which  is  detected  by  the  difference  detection  means, 
satisfies  the  first  judgment  condition  expressed  be- 

40  low;  and 
lk.  i(0,  0)  =  lk(0,  0) 

the  second  judgment  condition 
|{lk.  ,(0,0)  -  U(x,y)}|aTh, 

where  the  threshold  value  of  judgment  is  Th|  to  incre- 
45  ment  the  frequency  f(x,  y)  every  time  a  pixel  satisfy- 

ing  the  above  conditions  is  detected  to  form  a  fre- 
quency  distribution  table  by  the  frequency  distribution 
table  formation  means.  Then,  the  hand  movement 
vector  judgment  means  calculates  the  number  of  co- 

50  ordinates  having  a  frequency  value  greater  than  a 
predetermined  value  of  a  plurality  of  coordinates  in 
the  vicinity  of  the  coordinate  designated  by  the  mo- 
tion  vector  of  image  with  respect  to  the  frequency  dis- 
tribution  table  formed  by  the  frequency  distribution  ta- 

55  ble  formation  means  to  judge  the  motion  vector  to  re- 
sult  from  a  hand  movement  of  image  when  the  calcu- 
lated  value  is  smaller  than  a  predetermined  value, 
thereby  making  it  possible  to  securely  judge  whether 

8 
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a  motion  vector  of  an  image  detected  by  the  device 
for  detecting  a  motion  vector  of  an  image  is  a  motion 
vector  of  an  image  resulting  from  a  hand  movement 
or  a  motion  vector  resulting  from  a  relative  movement 
of  an  object. 

Further  the  apparatus  forjudging  a  hand  move- 
ment  of  an  image  according  to  this  invention  stores, 
into  the  memory,  a  value  lk(0,  0)  of  image  data  of  rep- 
resentative  point  pixels  every  plural  blocks  obtained 
by  dividing  an  image  of  one  frame  comprised  of  an  in- 
put  video  signal  to  judge  by  the  condition  judgment 
means  whether  or  not  an  absolute  value  I  {lk-  1(0  0)  - 
'k(x>  y)J  I  of  a  difference  between  image  data  lk(x,  y) 
of  respective  pixels  of  a  block  of  a  current  frame  and 
image  data  lk_  ,(0,  0)  of  representative  point  pixels  of 
the  block  of  an  earlier  frame  read  out  from  the  mem- 
ory  which  is  detected  by  the  difference  detection 
means,  satisfies  the  first  judgment  condition  ex- 
pressed  below;  and 

lk.  i(0,  0)  =  lk(0,  0) 
the  second  judgment  condition  expressed  below 

|{lk.  ,(0,0)  -  U(x,y)}|aTh, 
where  a  threshold  value  of  judgment  is  Th|  to  incre- 
ment  the  frequency  f(x,  y)  every  time  a  pixel  satisfy- 
ing  the  above  conditions  is  detected  to  form  a  fre- 
quency  distribution  table  by  the  frequency  distribution 
table  formation  means.  Then  the  hand  movement 
vector  judgment  means  calculates  a  spatial  average 
value  of  frequency  values  of  a  plurality  of  coordinates 
in  the  vicinity  of  the  coordinate  designated  by  the  mo- 
tion  vector  of  image  with  respect  to  the  frequency  dis- 
tribution  table  formed  by  the  frequency  distribution  ta- 
ble  formation  means  to  judge  the  motion  vector  to  re- 
sult  from  a  movement  of  the  hands  of  an  image  when 
the  spatial  average  value  is  smaller  than  a  predeter- 
mined  value,  thereby  making  it  possible  to  securely 
judge  whetherthe  motion  vector  of  image  detected  by 
the  device  for  detecting  a  motion  vector  of  image  is  a 
motion  vector  of  an  image  resulting  from  a  hand 
movement,  or  a  motion  vector  resulting  from  a  relative 
movement  of  an  object. 

Accordingly  an  apparatus  forjudging  motion  of  an 
image  capable  of  securely  judging  whether  or  not  a 
motion  vector  of  an  image  results  from  a  hand  move- 
ment  can  be  provided.  Thus  high  performance  hand 
movement  correction  in  a  video  camera  of  the  handy 
type,  etc.  can  be  made. 

Another  embodiment  of  an  apparatus  forjudging 
a  hand  movement  of  an  image  will  now  be  described 
with  reference  to  Figs.  11  to  17. 

An  apparatus  for  correcting  a  hand  movement  of 
an  image  is  constructed  as  shown  in  Fig.  11,  for  ex- 
ample. 

In  the  apparatus  forjudging  a  hand  movement  of 
an  image  shown  in  Fig.  11  the  technique  is  applied  to 
a  hand  movement  correction  apparatus  for  correcting 
motion  resulting  from  an  hand  movement  in  a  video 
camera  of  the  handy  type.  This  hand  movement  cor- 

rection  apparatus  comprises  a  unit  110  for  detecting 
a  motion  vector  of  an  image,  a  noise  reduction  filter 
120,  a  hand  movement  judgment  unit  130,  a  correc- 
tion  quantity  generator  140,  and  a  correction  unit  150. 

5  In  Fig.  11,  input  video  data  obtained  by  digitizing 
a  video  signal  provided  as  an  image  pickup  output  by 
an  imaging  unit  (no  shown)  of  the  video  camera  is  de- 
livered  to  a  signal  input  terminal  101.  The  input  video 
data  is  delivered  from  the  signal  input  terminal  101  di- 

10  rectly  to  the  motion  vector  detection  unit  110  and  the 
correction  unit  150,  and  is  delivered  from  the  signal 
input  terminal  1  to  the  hand  movement  judgment  unit 
130  through  the  noise  reduction  filter  120. 

In  this  hand  movement  corrector,  the  motion  vee- 
rs  tor  detection  unit  110  comprises  a  representative 

point  memory  111  and  a  subtracter  112  which  are  sup- 
plied  with  the  input  video  data  through  the  signal  in- 
put  terminal  101,  a  correlative  integrated  value  table 
formation  circuit  113  supplied  with  subtraction  output 

20  data  by  the  subtracter  112,  and  a  motion  vector  de- 
tector  114  supplied  with  correlative  integrated  values 
of  the  correlative  integrated  value  table  formed  by  the 
correlative  integrated  value  table  formation  circuit 
113. 

25  The  representative  point  memory  111  in  the  mo- 
tion  vector  detection  unit  110  stores  image  data  lk(0, 
0)  of  representative  point  pixels  every  plural  blocks 
obtained  by  dividing  an  image  of  one  field  comprised 
of  input  video  data.  In  actual  terms,  as  shown  in  Fig. 

30  12,  for  example,  a  picture  of  one  field  is  divided  into 
a  block  of  m  pixels  x  n  lines  to  assume  pixels  at  the 
central  portion  of  each  block  to  be  a  representative 
point  as  shown  in  Fig.  13  to  store  image  data  lk(0,  0) 
of  respective  representative  point  pixels  into  the  rep- 

35  resentative  point  memory  111  for  a  time  period  of  one 
field.  It  is  to  be  noted  that  the  above  representative 
points  are  uniformly  scattered  or  distributed  on  a  pic- 
ture.  Image  data  lk.  ,(0,  0)  of  respective  representa- 
tive  point  pixels  earlier  by  one  field  read  out  from  the 

40  representative  point  memory  111  is  delivered  to  the 
subtracter  112. 

The  subtracter  112  detects  an  absolute  value 
I  IKk.  ,(0,  0)  -  lk(x,  y)  |  of  a  difference  between  image 
data  lk(x,  y)  of  m  x  n  pixels  every  block  and  image  data 

45  lk.,(0,  0)  of  representative  point  pixels  of  a  corre- 
sponding  block  of  an  earlier  field  read  out  from  the 
representative  point  memory  111,  i.e.,  a  difference 
between  fields  with  respect  to  input  video  data  deliv- 
ered  through  the  signal  input  terminal  101,  i.e.,  image 

so  data  of  a  current  field.  The  field  difference  absolute 
value  obtained  as  subtraction  output  data  by  the  sub- 
tracter  112  is  delivered  to  the  correlative  integrated 
value  table  formation  circuit  113. 

The  correlative  integrated  value  table  formation 
55  circuit  113  integrates  field  difference  absolute  values 

I  lk_  ,(0,  0)  -  lk(x,  y)  |  of  respective  blocks  obtained  by 
the  subtracter  112  for  a  time  period  of  one  field,  thus 
to  form  a  correlative  integrated  value  table  having  m 

9 
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x  n  integer  coordinates  corresponding  to  a  pixel  ar- 
rangement  of  one  block.  The  correlative  integrated 
value  table  formed  by  the  correlative  integrated  value 
table  formation  circuit  113  indicates  a  distribution  of 
an  integrated  values  of  the  m  x  n  field  difference  ab- 
solute  values  |  lk-i(0,  0)  -  lk(x,  y)  I  of  a  difference  be- 
tween  m  x  n  fields.  In  this  distribution,  a  correlative 
integrated  value  of  a  coordinate  having  the  highest 
field  correlation  becomes  a  minimum  value.  Further, 
m  x  n  correlative  integrated  values  of  the  correlative 
integrated  value  table  formed  by  the  correlative  inte- 
grated  value  table  formation  circuit  1  1  3  is  delivered  to 
the  motion  vector  detector  114. 

The  motion  vector  detector  114  detects  a  coordin- 
ate  of  the  minimum  value  of  correlative  integrated  val- 
ues  of  the  correlative  integrated  value  table  formed 
by  the  correlative  integrated  value  formation  circuit 
113.  The  correlative  integrated  values  of  the  correla- 
tive  integrated  value  table  formed  by  the  correlative 
integrated  value  table  formation  circuit  113  indicate 
interf  ield  correlation  between  image  data  lk_  ,(0,  0)  of 
representative  point  pixels  of  respective  blocks  and 
image  data  lk(x,  y)  of  other  pixels.  The  correlative  in- 
tegrated  value  at  a  coordinate  corresponding  to  a  pix- 
el  having  a  higher  correlation  takes  a  smaller  value, 
and  the  correlative  integrated  value  at  a  coordinate 
corresponding  to  the  motion  vector  takes  a  minimum 
value.  Namely,  the  motion  vector  detector  114  detects 
a  coordinate  of  the  minimum  value  of  the  correlative 
integrated  values  of  the  correlative  integrated  value 
table  as  a  coordinate  of  the  motion  vector. 

The  coordinate  of  the  minimum  value  of  the  cor- 
relative  integrated  value  detected  by  the  motion  vec- 
tor  detector  114,  i.e.,  the  motion  vector  is  delivered  to 
the  hand  movement  judgment  unit  130  and  the  cor- 
rection  quantity  generation  unit  140. 

In  this  hand  movement  correction  apparatus  the 
hand  movement  judgment  unit  130  comprises  a  rep- 
resentative  point  memory  131  and  a  subtracter  132 
which  are  supplied  with  the  input  video  data  from  the 
signal  input  terminal  101  through  the  noise  reduction 
filter  120,  a  condition  judgment  circuit  133  supplied 
with  subtraction  output  data  by  the  Subtracter  132,  a 
frequency  distribution  table  formation  circuit  134  for 
forming  a  frequency  distribution  table  on  the  basis  of 
a  judgment  output  by  the  condition  judgment  circuit 
133,  and  an  hand  movement  judgment  circuit  135  for 
carrying  out,  on  the  basis  of  the  frequency  distribu- 
tion  table  formed  by  the  frequency  distribution  table 
formation  unit  134,  a  judgment  processing  as  to 
whet  her  or  not  a  motion  vector  detected  by  t  he  motion 
vector  detection  unit  110  is  a  motion  vector  of  an  im- 
age  resulting  from  an  unintentional  hand  movement. 

In  the  case  of  an  image  pickup  output  of  an  image 
to  which  a  motion  resulting  from  a  hand  movement  is 
given,  which  is  obtained  by  a  video  camera  of  the  han- 
dy  type  the  entirety  of  a  picture  moves  because  of 
movement  of  the  hand.  For  this  reason,  vectors  VA 

obtained  every  respective  blocks  are  in  correspon- 
dence  with  each  other  as  shown  in  Fig.  14.  On  the 
contrary,  in  the  case  of  an  image  pickup  output  of  an 
image  free  from  a  hand  movement  obtained  by  a  fixed 

5  video  camera,  in  the  case  where  an  object  OB  moves 
from  a  position  indicated  by  broken  lines  to  a  position 
indicated  by  solid  line  as  shown  in  Fig.  15,  a  motion 
vector  VB  is  generated  only  in  a  block  where  the 
moved  object  OB  is  positioned.  Accordingly  an  ap- 

10  proach  is  employed  to  carry  out  judgment  of  move- 
ment  by  comparison  between  image  data  lk(0,  0)  of  re- 
spective  representative  point  pixels  and  image  data 
lk_  i(0,  0)  of  an  earlier  field  every  plural  blocks  ob- 
tained  by  dividing  a  picture  of  one  field  as  shown  in 

15  Fig.  16  to  detect  a  stationary  block,  thereby  making 
it  possible  to  discriminate  between  an  image  including 
the  hand  movement  and  an  image  free  from  the  hand 
movement. 

The  representative  point  memory  1  31  in  the  hand 
20  movement  judgment  unit  130  stores,  for  a  time  period 

of  one  field,  image  data  lk(0,  0)  of  representative  point 
pixels  every  plural  blocks  obtained  by  dividing  an  im- 
age  of  one  field  comprised  of  an  input  video  signal 
from  which  noise  components  are  reduced  orelimin- 

25  ated  by  the  noise  reduction  filter  120.  It  is  to  be  noted 
that  the  respective  blocks  corresponds  plural  blocks 
obtained  by  dividing  an  image  of  one  field  in  the  hand 
movement  judgment  unit  120.  Then,  image  data  lk_ 
,(0,  0)  of  respective  representative  point  pixels  earlier 

30  by  one  field  is  read  out  from  the  representative  point 
memory  131  and  is  then  delivered  to  the  subtracter 
132. 

The  subtracter  132  detects  an  absolute  value  of 
an  absolute  value  I  lk.  i(0,  0)  -  lk(x,  y)  I  of  a  difference 

35  between  image  data  lk(x,  y)  of  m  x  n  pixels  every  block 
and  image  data  lk_  ,(0,  0)  of  respective  representative 
point  pixels  earlier  by  one  field  read  out  from  the  first 
representative  point  memory  131,  i.e.,  an  absolute 
value  between  fields  with  respect  to  input  video  data 

40  i.e.,  image  data  of  a  current  field  delivered  from  the 
signal  input  terminal  1  through  the  noise  reduction  fil- 
ter  120.  Then,  the  field  difference  absolute  value  ob- 
tained  as  subtraction  output  data  by  the  subtracter 
132  is  delivered  to  the  condition  judgment  circuit  133. 

45  The  condition  judgment  circuit  1  33  judges  wheth- 
er  or  not  field  difference  absolute  values  I  lk.  i(0,  0)  - 
lk(0,  0)  |  of  respective  blocks  detected  by  the  subtract- 
er  132  satisfies  the  first  judgment  condition  ex- 
pressed  below;  and 

50  lk_  ,(0,  0)  =  lk(0,  0) 
the  second  judgment  condition  expressed  below 

|lk.  ,(0,0)  -  lk(x,y)|  =  Th, 
where  Th|  represents  a  threshold  value  for  judging 
presence  or  absence  of  a  level  difference  in  a  space. 

55  Namely,  the  condition  judgment  circuit  133  de- 
tects  a  stationary  block  candidate  including  a  repre- 
sentative  point  pixel  having  a  high  field  correlation  by 
the  first  judgment  condition  to  carry  out  judgment  of 

10 
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stationary  state  based  on  correlation  of  image  data 
lk(x,  y)  of  respective  pixels  with  respect  to  image  data 
lk(0,  0)  of  representative  point  pixels  by  the  second 
judgment  condition  with  respect  to  the  stationary 
block  candidate. 

A  judgment  output  by  the  condition  judgment  cir- 
cuit  1  33  is  delivered  to  the  frequency  distribution  table 
formation  circuit  134. 

This  frequency  distribution  table  formation  circuit 
134  comprises  a  memory  table  134A  having  coordin- 
ates  corresponding  to  a  pixel  arrangement  of  one 
block  and  an  adder  134B  for  incrementing  the  fre- 
quency  f(x,  y)  of  a  corresponding  coordinate  every 
time  a  pixel  satisfying  the  first  and  second  judgment 
conditions  is  detected  on  the  basis  of  a  judgment  by 
the  condition  judgment  circuit  134.  In  the  frequency 
distribution  table  formation  circuit  134,  a  conditional 
frequency  distribution  table  indicating  correlation  be- 
tween  one  fields  of  representative  point  pixels  is 
formed  in  the  memory  table  134Aon  the  basis  of  an 
absolute  value  I  lk_  ,(0,  0)  -  lk(x,  y)  I  of  a  difference  be- 
tween  image  data  lk(x,  y)  of  a  current  field  and  image 
data  lk_  ,(0,  0)  of  respective  representative  point  pixels 
earlier  by  one  field.  Frequency  values  of  the  frequen- 
cy  distribution  table  indicating  correlation  between 
one  fields  formed  in  the  memory  table  134A  by  the 
frequency  distribution  table  formation  circuit  134  are 
delivered  to  the  hand  movement  judgment  circuit  135. 

The  hand  movement  judgment  circuit  135  judges 
a  motion  vector  of  an  image  detected  by  the  motion 
vector  detection  unit  110  to  result  from  a  hand  move- 
ment  of  image  when  the  frequency  value  of  a  coordin- 
ate  corresponding  to  the  motion  vector  of  an  image 
detected  by  the  motion  vector  detection  unit  110  is 
smaller  than  a  predetermined  value  with  respect  to 
the  frequency  table  formed  by  the  frequency  distrib- 
ution  table  formation  circuit  1  34,  and  judges  a  motion 
vector  of  an  image  detected  by  the  motion  vector  de- 
tection  unit  110  not  to  result  from  a  hand  movement 
of  an  image  when  the  above  frequency  value  is  larger 
than  the  predetermined  value. 

If  any  noise  component  is  included  in  input  video 
data  delivered  from  the  signal  input  terminal  101 
there  is  the  possibility  that  any  error  may  take  place 
in  judgment  of  the  stationary  state  with  respect  to  re- 
spective  stationary  block  candidates  in  the  condition 
judgment  circuit  133  of  the  hand  movement  judgment 
unit  130  by  the  influence  of  this  noise  component  re- 
sulting  in  lowered  accuracy  of  judgment  of  a  hand 
movement.  In  this  hand  movement  corrector,  since  a 
noise  component  of  input  video  data  is  reduced  or 
eliminated  by  the  noise  reduction  filter  120  provided 
at  the  preceding  stage  of  the  hand  movement  judg- 
ment  unit  130,  hand  movement  judgment  can  be  car- 
ried  out  with  high  accuracy  by  the  hand  movement 
judgment  unit  130. 

A  judgment  output  of  the  hand  movement  judg- 
ment  unit  130  is  delivered  to  the  correction  quantity 

generation  unit  140. 
When  a  judgment  output  indicating  that  a  motion 

vector  detected  by  the  motion  vector  detection  unit 
110  results  from  a  hand  movement  of  an  image  is  de- 

5  livered  from  the  hand  movement  judgment  unit  130  to 
the  correction  quantity  generator  140,  this  generator 
140  forms  a  correction  signal  of  a  correction  quantity 
Xt  expressed  below: 

Xt  =  Xt.  ,  -  Vt' 
10  where  the  motion  vector  detected  by  the  motion  vec- 

tor  detection  unit  110  is  assumed  as  a  hand  move- 
ment  vector  Vt'  to  deliverthis  hand  movement  correc- 
tion  signal  to  the  correction  unit  150.  Further,  when 
a  judgment  output  indicating  that  a  motion  vector  de- 

75  tected  by  the  motion  vector  detection  unit  110  does 
not  result  from  a  hand  movement  is  delivered  from  the 
hand  movement  judgment  unit  130  to  the  correction 
quantity  generator  140,  this  generator  140  allows  the 
hand  movement  vector  Vt'  to  be  zero  vector  V[0,  0]  to 

20  form  a  hand  movement  correction  signal  to  deliver 
this  hand  movement  correction  signal  to  the  correc- 
tion  unit  150. 

Further,  the  correction  unit  150  comprises,  as 
shown  in  Fig.  17,  for  example,  an  address  control  cir- 

25  cuit  151  and  a  select  signal  generator  152  which  are 
supplied  with  a  hand  movement  signal  from  the  cor- 
rection  quantity  generator  140,  a  field  memory  152 
and  a  peripheral  memory  153  in  which  a  write/read 
operation  of  video  data  is  carried  out  in  accordance 

30  with  an  address  signal  delivered  from  the  address 
control  circuit  151,  and  a  selector  155  for  selectively 
outputting  video  data  read  out  from  the  field  memory 
152  and  the  peripheral  memory  153  in  accordance 
with  a  select  signal  delivered  from  the  select  signal 

35  generator  154. 
Input  video  data  delivered  through  the  signal  in- 

put  terminal  101  are  sequentially  written  into  the  field 
memory  152.  The  readout  address  of  the  field  mem- 
ory  142  is  controlled  in  dependency  upon  the  hand 

40  movement  vector  by  the  hand  movement  correction 
signal.  Thus,  video  data  in  which  input  video  data  of 
one  field  is  moved  by  the  hand  movement  vector  is 
provided  from  the  field  memory  152.  Video  data  read 
out  from  the  field  memory  152  and  peripheral  video 

45  data  read  out  from  the  peripheral  memory  153  are 
synthesized  by  selection  by  the  selector  155.  The 
data  thus  synthesized  is  outputted  from  a  signal  out- 
put  terminal  102  as  video  data  which  has  undergone 
hand  movement  processing. 

so  Video  data  of  the  peripheral  portion  correspond- 
ing  to  a  correction  range  of  an  image  by  the  video 
data  which  has  undergone  hand  movement  correc- 
tion  processing  outputted  through  the  selector  155 
are  sequentially  written  into  the  peripheral  memory 

55  1  53. 
In  this  hand  movement  corrector,  since  hand 

movement  judgment  as  to  whether  or  not  a  motion 
vector  of  an  image  detected  by  the  motion  vector  de- 

11 
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tection  unit  110  results  from  a  hand  movement  can  be 
securely  carried  out  by  the  hand  movement  judgment 
unit  130  as  described  above,  hand  movement  correc- 
tion  can  be  securely  carried  out,  so  a  natural  image 
output  is  provided. 

As  is  clear  from  the  foregoing  description  in  the 
apparatus  for  correcting  a  hand  movement  of  an  im- 
age, 

image  data  of  representative  point  pixels  every 
plural  blocks  obtained  by  dividing  an  image  of  one 
field  comprised  of  an  input  video  signal  are  used  to 
detect  motion  vectors  of  that  image  by  block  matching 
by  using  the  motion  vector  detection  unit,  and  to  judge 
bythe  hand  movement  judgment  unit  whether  or  not 
the  motion  vector  results  from  a  hand  movement  on 
the  basis  of  interfield  correlation  of  image  data  of  rep- 
resentative  point  pixels  every  plural  blocks  obtained 
by  dividing  an  image  of  one  field  comprised  of  an  input 
video  signal  from  which  any  noise  component  is  re- 
duced  or  eliminated  by  the  noise  reduction  filter  to 
form  a  hand  movement  correction  signal  of  a  correc- 
tion  quantity  corresponding  to  the  motion  vector  re- 
sulting  from  hand  movement  by  using  the  correction 
quantity  generation  unit,  thereby  making  it  possible  to 
securely  implement  a  hand  movement  correction 
processing  to  the  input  video  signal  by  using  the  cor- 
rection  unit. 

As  stated  above  in  the  apparatus  for  correcting  a 
hand  movement  of  an  image,  since  whether  or  not  a 
motion  vector  of  an  image  results  from  a  hand  move- 
ment  is  securely  judged  to  carry  out  an  hand  move- 
ment  correction,  high  performance  hand  movement 
correction  in  a  video  camera  of  the  video  type,  or  the 
like  can  be  carried  out. 

Claims 

1.  An  apparatus  forjudging  a  hand  movement  of  an 
image  from  an  input  video  signal,  comprising: 

a  memory  for  storing  values  lk(0,  0)  of  im- 
age  data  of  representative  point  pixels  every  plu- 
ral  blocks  obtained  by  dividing  an  image  of  one 
frame  comprised  of  an  input  video  signal; 

difference  detection  means  for  detecting 
absolute  values  l{lk-i(0,  0)  -  lk(x,  y)}|  of  differ- 
ences  between  image  data  lk(x,  y)  of  respective 
pixels  of  blocks  of  a  current  frame  and  image  data 
I  k_  1  (0  ,  0)  of  representative  point  pixels  of  blocks 
of  an  earlier  frame  read  out  from  said  memory; 

condition  judgment  means  for  judging 
whether  or  not  the  frame  difference  absolute  val- 
ues  |  {lk.  i(0,  0)  -  lk(0,  0)}  |  of  respective  blocks  de- 
tected  by  said  difference  detection  means  satisfy 
the  first  judgment  condition  expressed  below, 
and 

lk.  i(0,  0)  =  lk(0,  0) 
the  second  judgment  condition  expressed  below 

|{lk.  ,(0,0)  -  lk(x,y)}|sThi; 
frequency  distribution  table  formation 

means  adapted  for  incrementing  a  frequency  f(x, 
y)  of  coordinates  corresponding  to  a  pixel  ar- 

5  rangement  of  one  block  every  time  a  pixel  satis- 
fying  the  above  conditions  is  detected  on  the  ba- 
sis  of  a  judgment  output  by  said  condition  judg- 
ment  means  to  form  a  frequency  distribution  ta- 
ble;  and 

10  hand  movement  vector  judgment  means 
adapted  for  calculating  the  number  of  coordin- 
ates  having  a  frequency  value  greater  than  a  pre- 
determined  value  of  a  plurality  of  coordinates  in 
the  vicinity  of  a  coordinate  designated  by  a  mo- 

rs  tion  vector  of  an  image  with  respect  to  the  fre- 
quency  distribution  table  formed  by  said  frequen- 
cy  distribution  table  formation  means  to  judge 
said  motion  vector  to  result  from  a  hand  move- 
ment  of  an  image  when  the  calculated  value  is 

20  smaller  than  a  predetermined  value. 

2.  An  apparatus  forjudging  a  hand  movement  of  an 
image  from  an  input  video  signal,  comprising: 

a  memory  for  storing  values  lk(0,  0)  of  im- 
25  age  data  of  representative  point  pixels  every  plu- 

ral  blocks  obtained  by  dividing  an  image  of  one 
frame  comprised  of  an  input  video  signal; 

difference  detection  means  for  detecting 
absolute  values  l{lk.  ,(0,  0)  -  lk(x,  y)}|  of  differ- 

30  ences  between  image  data  lk(x,  y)  of  respective 
pixels  of  blocks  of  a  current  frame  and  image  data 
lk_  ,(0,  0)  of  representative  point  pixels  of  blocks 
of  an  earlier  frame  read  out  from  said  memory; 

condition  judgment  means  for  judging 
35  whether  or  not  the  frame  difference  absolute  val- 

ues  |  {lk_  ,(0,  0)  -  lk(0,  0)}  |  of  respective  blocks  de- 
tected  by  said  difference  detection  means  satisfy 
the  first  judgment  condition  expressed  below, 
and 

40  lk_  ,(0,  0)  =  lk(0,  0) 
the  second  judgment  condition  expressed  below 

|{lk.  ,(0,0)  -  U(x,y)}|aThi; 
frequency  distribution  table  formation 

means  adapted  for  incrementing  a  frequency  f(x, 
45  y)  of  coordinates  corresponding  to  a  pixel  ar- 

rangement  of  one  block  every  time  a  pixel  satis- 
fying  the  above  conditions  is  detected  on  the  ba- 
sis  of  a  judgment  output  by  said  condition  judg- 
ment  means  to  form  a  frequency  distribution  ta- 

50  ble;  and 
hand  movement  vector  judgment  means 

adapted  forjudging  a  motion  vector  of  an  image 
to  result  from  a  hand  movement  of  that  image 
when  an  average  value  of  frequency  values  of  a 

55  plurality  of  coordinates  in  the  vicinity  of  a  coordin- 
ate  designated  by  said  motion  vectorwith  respect 
to  a  frequency  distribution  table  formed  by  said 
frequency  distribution  table  formation  means. 

12 
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3.  An  apparatus  for  implementing  a  hand  movement 
correction  processing  of  an  image  to  an  input  vid- 
eo  signal,  comprising: 

a  motion  vector  detection  unit  for  storing, 
for  a  time  period  of  one  field,  into  a  memory,  im-  5 
age  data  lk(0,  0)  of  representative  point  pixels  every 
respective  plural  blocks  obtained  by  dividing  an  im- 
age  of  one  field  comprised  of  an  input  video  signal, 
thus  to  detect  motion  vectors  of  image  on  the  basis 
of  absolute  values  I  lk_  ,(0,  0)  -  lk(x,  y)  I  of  differenc-  10 
es  between  lk(x,  y)  of  respective  pixels  of  blocks  of 
a  current  field  and  image  data  lk.  i(0,  0)  of  repre- 
sentative  point  pixels  of  an  earlier  field  read  out 
from  said  memory; 

a  noisereductionfilterforreducingorelim-  15 
inating  any  noise  component  of  said  input  video 
signal; 

a  hand  movement  judgment  unit  adapted 
for  storing,  for  a  time  period  of  one  field,  into  a 
memory,  image  data  lk(0,  0)  of  representative  20 
point  pixels  every  respective  plural  blocks  ob- 
tained  by  dividing  an  image  of  one  field  com- 
prised  of  an  input  video  signal  from  which  a  noise 
component  is  reduced  or  eliminated  by  said  noise 
reduction  filter  to  judge  whether  or  not  absolute  25 
values  |lk.  1(0,  0)  -  lk(x,  y)|  of  differences  be- 
tween  image  data  lk(x,  y)  of  respective  pixels  of 
blocks  of  a  current  field  and  image  data  lk_  ,(0,  0) 
of  representative  point  pixels  of  blocks  of  an  ear- 
lier  field  read  out  from  said  memory  satisfy  the  30 
first  judgment  condition  expressed  below,  and 

lk.  i(0,  0)  =  lk(0,  0) 
the  second  judgment  condition  expressed  below 

|{lk.  ,(0,0)  -  Wx,y)}|aTH, 
to  increment  a  frequency  (x,  y)  of  coordinates  cor-  35 
responding  to  a  pixel  arrangement  every  time  a 
pixel  satisfying  said  first  and  second  conditions 
is  detected  to  form  a  frequency  distribution  table, 
thus  to  judge  a  motion  vector  detected  by  said 
motion  vector  detection  unit  to  result  from  a  hand  40 
movement  of  the  image  when  a  frequency  value 
of  a  coordinate  designated  by  said  motion  vector 
is  smaller  than  a  predetermined  value; 

a  correction  quantity  generation  unit  for 
forming  a  hand  movement  correction  signal  of  a  45 
correction  quantity  corresponding  to  said  motion 
vector  which  has  been  judged  to  result  from  a 
hand  movement  of  the  image  by  said  hand  move- 
ment  judgment  unit;  and 

a  correction  unit  for  implementing  a  hand  50 
movement  correction  processing  to  the  input  vid- 
eo  signal  by  the  hand  movement  correction  sig- 
nal  delivered  from  said  correction  quantity  gener- 
ation  unit. 
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